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Abstract
Electronic texts from emails, social networks or mobile phones are currently of interest in Forensic Linguistics. Many of these 
texts analyzed are well under 200 words long. This work aims at identifying text authorship by using part-of-speech tags over 
short texts. Our corpus consists of 28 texts taken from forum messages. The tokens of our corpora were annotated with parts of 
speech (POS) provided by TreeTagger. A frequency vector based POS features was created and the Euclidean distance among 
texts was calculated. Results show how 10 out of the 14 (71, 4%) test texts were correctly assigned to their author.
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1. Introduction
Forensic stylistics is the application of the science of Stylistics to forensic contexts and purposes. Electronic texts 
like emails, social networks and messages from mobile phones are currently of interest to investigators in Forensic 
Linguistics and the wider judicial process (Grant, T., 2008). Many of these texts analyzed in Forensic Linguistics are 
well under 200 words long and many consist of fewer than 100 words (Coulthard, M. y Johnson, A., 2007). 
The main assumption in the identification of the author of a certain text is that any writer has an individual style 
or idiolect by the observation of his/her unique set of linguist choices (Guillén Nieto, V. et al., 2008). An individual's 
writing can be distinguished from another's based on their linguistic style; this is carried out by analyzing a set of 
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style markers taken manually or automatically. However, not all obtainable style features in a certain author can be 
found in the rest of writers. Best features are those that can be extracted from the whole range of authors to analyze
(Picornell, 2012). This work aims at studying, comparing and identifying linguistic authorship profiles by using a list 
of permanent linguistics features such as Part-of-Speech.
2. Methodology
2.1. Corpus
The task of the linguistic attribution is never one of identifying an author from millions based on the linguistic 
evidence alone, but rather of selecting (or deselecting) from a small number of candidate authors (Coulthard, M. y 
Johnson, A., 2007). Our corpus consists of 28 texts, 14 for testing and 14 used as author reference.  Elpais.com†
allowed us to collect electronic opinion messages from its forum messages system called ‘eskup’. This system 
organizes the different readers’ comments to the news articles over time. 14 authors were selected randomly and a 
set of opinions-conversations from each writer was extracted ( 2200 words from each author, 30.000-words corpus 
in total).  Then, each of the 14 writer messages sets was divided into two groups: 90% of the comments were used 
for training or reference (around 2000 words from each author) and 10% of messages were used for testing (around 
200 words from each author).
The forum messages’ topics were various and they spanned from April to September, 2014. Repeated messages 
were removed.
Table 1. Test and Training corpus.
List of writers 
taken from 
elpais.com
Words in test 
documents
Words in 
training 
documents
List of writers 
taken from 
elpais.com
Words in test 
documents
Words in 
training 
documents
Ab001 236 2035 Javiera 245 2056
Anibal 288 2014 Kbz 219 2080
Antic 239 2040 Meetin 230 2084
Arica 273 2039 Millet 238 2094
Arig 258 2081 Ricard 239 2014
Baldr 287 2030 Skunk 248 2009
Bender 235 2047 Susiluz 231 1966
2.2. Part-of-Speech tagger
The corpus was annotated automatically with TreeTagger Part-of-Speech tags by mean of the UAM CorpusTool
(O'Donnell, M., 2008), a software for the annotation of text corpora. This software allows the user to annotate a 
corpus of text files with linguistic information and additional functionalities as corpus search, automatic tagging and 
production of statistics. 
TreeTagger (Schmid, 1995) is added to the functionalities of the UAM CorpusTool and it is able to annotate texts 
automatically with part-of-speech and lemma information. The TreeTagger method uses a decision tree and 
probabilities for part-of-speech tagging in texts and it has been applied successfully to different languages like 
German, English, French, Italian, Dutch or Spanish. Göhring, A. (2009) reported a macro-average of 85.44% 
† http://eskup.elpais.com/
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precision and 80.77% recall, and a micro-average of 93.53% precision 93.53% recall for Spanish. Treetagger tagset 
comprises 75 different tags‡ as it is exemplified as follows:
Table 2. Example of tags from TreeTagger.
Tag Meaning Tag Meaning
ADJ Adjectives UMMX measure unit 
ADV Adverbs VCLIger clitic gerund verb
ALFP Plural letter of the alphabet VCLIinf clitic infinitive verb
ALFS Singular letter of the alphabet VCLIfin clitic finite verb
ART Articles VEadj Verb estar. Past participle
CARD Cardinals VEger Verb estar. Gerund
CC Coordinating conjunction VEinf Verb estar. Infinitive
CCAD Adversative coordinating conjunction VHadj Verb haber. Past participle
2.3. Analysis
UAM corpus tool allows normalizing figures to a similar proportion (per 1000 words). A vector containing the 
frequency of the 75 types of TreeTagger POS was created for each text of the test and reference corpus and it was 
used to make comparisons among authors
Figure 1. Example of 10 features and its value for an author from the 75 included in the vector.
Feature ab001_1.txt ab001_2.txt anibal_1.txt anibal_2.txt
rp 7 1 0 1
conj 30 22 45 38
prep 92 99 125 125
cc 30 22 45 38
semicolon 0 0 10 6
colon 0 0 3 4
art 107 112 74 95
nc 159 187 173 187
np 0 12 13 9
dm 11 13 16 11
Texts belonging to the same authors tend to share the same linguistic proportions. The Euclidean distance or 
Euclidean metric (1) is the distance between two points in Euclidean space.
‡ http://www.cis.uni-muenchen.de/~schmid/tools/TreeTagger/data/spanish-tagset.txt
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The Euclidean distance (1) among text vectors was calculated and the closest text was matched.
3. Results.
Results in figure 4 show how 10 out of the 14 (71, 4%) test texts were correctly assigned to their corresponding 
reference text. Tick stands for a correct match and cross for incorrect. 
Table 3. Intersection with the closest reference corpus according to use of POS in writing.
Reference corpus
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Ab001 9
Anibal 9
Antic 9
Arica 9
Arig 2
Baldr 9
Bender 2
Javiera 2
Kbz 9
Meetin 9
Millet 9
Ricard 9
Skunk 2
Susiluz 9
Table 5 shows Euclidean distance results between a test corpus and the whole range of reference corpora. The 
nearest distance between a certain test and reference corpora is displayed in grey. As shown, 10 out of 14 match their 
corresponding reference corpus correctly.
Table 6 shows how close or far are reference corpora to the test corpus in a greyscale. Cells get darker depending 
on how far reference and test corpus are. The darker the background of cells is, the higher distance is found. 
Distances over 100 are drawn in black. 
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Table 4. Distances among documents according to Euclidean distance.
Reference corpus
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Ab001
57,6 97,3 102,9 87,4 134,5 109,6 174,5 95,8 121,8 104,1 98,9 93,7 104,4 105,3
Anibal
97,3 43,6 68,7 55,6 92,4 76,5 138,7 69,1 70,6 79,0 59,3 64,3 61,3 84,8
Antic
86,8 73,4 58,4 85,0 73,9 80,5 110,3 62,8 64,9 81,0 74,1 69,6 76,6 67,1
Arica
70,1 57,4 66,0 52,7 101,9 67,3 142,4 56,8 78,2 70,3 63,7 63,4 63,8 74,8
Arig
145,1 117,7 88,3 117,8 78,0 104,3 71,9 106,3 85,4 92,6 103,5 95,2 121,3 89,7
Baldr
121,3 77,6 76,4 67,0 94,3 55,9 121,7 76,9 65,7 75,4 81,8 72,7 70,5 69,1
Bender
103,8 88,4 67,0 92,4 63,2 91,2 88,8 78,0 74,3 77,6 71,7 75,4 93,1 69,8
Javiera
83,7 50,4 71,1 62,1 89,2 68,0 131,1 51,6 65,7 73,4 73,9 62,8 52,1 75,0
Kbz
118,8 96,0 73,6 80,9 95,2 74,8 107,7 82,2 71,1 72,9 79,5 83,0 91,8 73,0
Meetin
67,2 69,9 53,0 65,3 75,3 59,9 109,6 47,8 67,2 39,1 66,4 55,3 68,8 48,4
Millet
105,5 57,2 59,7 62,9 79,7 74,7 115,7 68,4 52,0 71,5 50,6 61,7 65,3 73,9
Ricard
83,4 69,7 64,7 57,7 89,7 69,3 120,9 68,5 72,6 57,7 62,1 54,1 73,3 66,4
Skunk
118,1 101,7 91,1 76,9 116,9 69,1 139,0 85,9 90,9 78,7 101,2 96,7 85,8 75,8
Susiluz
112,4 105,1 85,3 88,7 103,6 67,2 113,0 88,9 90,4 77,5 100,0 80,9 96,2 66,8
Table 5. Distances among documents according to Euclidean distance.
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Ab001 58 97 103 87 135 110 175 96 122 104 99 94 104 105 1489
Anibal 97 44 69 56 92 77 139 69 71 79 59 64 61 85 1062
Antic 87 73 58 85 74 80 110 63 65 81 74 70 77 67 1064
Arica 70 57 66 53 102 67 142 57 78 70 64 63 64 75 1028
Arig 145 118 88 118 78 104 72 106 85 93 104 95 121 90 1417
Baldr 121 78 76 67 94 56 122 77 66 75 82 73 71 69 1127
Bender 104 88 67 92 63 91 89 78 74 78 72 75 93 70 1134
Javiera 84 50 71 62 89 68 131 52 66 73 74 63 52 75 1010
Kbz 119 96 74 81 95 75 108 82 71 73 80 83 92 73 1202
Meetin 67 70 53 65 75 60 110 48 67 39 66 55 69 48 892
Millet 106 57 60 63 80 75 116 68 52 71 51 62 65 74 1000
Ricard 83 70 65 58 90 69 121 69 73 58 62 54 73 66 1011
Skunk 118 102 91 77 117 69 139 86 91 79 101 97 86 76 1329
Susiluz 112 105 85 89 104 67 113 89 90 78 100 81 96 67 1276
Total 1371 1105 1026 1053 1288 1068 1687 1040 1071 1051 1088 1029 1124 1040
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Figure 1 shows distances among authors with MultBiplot§. This program performs Biplot Analysis, a type of 
exploratory graph used in statistics, a generalization of the simple two-variable scatterplot. A biplot allows 
information on both samples and variables of a data matrix to be displayed graphically. In this case, MulyBiplot uses 
distance vector of figure 6 to compute compute a two-dimensional plot. It shows graphically how each test corpus 
behaves or is located respect the range of reference corpora. Table 4. Intersection with the closest reference corpus 
according to use of POS in writing..
Figure 2. Representation of vector distances among reference corpora with MultBiPlot.
4. Discussion
Results show a good performance when combining TreeTagger POS tags and Euclidean distances. When found 
mismatches, author scores tend to be close to their right reference corpus: test corpus Arig scores 72 to reference 
corpus Bender and 78 to his correct reference corpus. Likewise, test corpus Javieral scores 50 to Anibal and 62 to 
his right reference corpus. 
There are authors whose proportions of use of POS tags are quite different from other authors. This is the case of 
Ab001 or Bender as shown in tables 6 and figure 1. Figure 1 places corpora like Ab001 or Bender at the furthest 
§ http://biplot.dep.usal.es/classicalbiplot/
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points from the central site or in black in table 6. However, writers like Ricard or Meetin are quite central or similar 
to many of them. It can be observed that there are writers whose style is more standard or more centered and there 
are other writers whose style is completely distinct from others.
As stated in section 2.2., Treetagger has an accuracy of 85-90%. This means that 10% of out tags might be 
incorrect and our result not 100% reliable. However, labelling a text is a very time-consuming task and TreeTagger 
is able to perform it quickly.
5. Conclusion
This work shows that part-of-speech can be applied to the task of authorship recognition. The use of TreeTagger 
combined with UAM CorpusTool simplifies the process of labelling the text since it carries out automatically. 
However, an error rate of 10% in POS tagging must be considered with TreeTagger and it can affect accuracy. 
Results show how automatic POS tagging and Euclidean distances among tests obtain a reasonable good 
performance (71, 4% of accuracy) when used to match test corpora to their corresponding reference texts.  
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